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1 a nonreactive resistive value in the chaotic circuit in accordance with an information 

2 signal and thereby causes the first equilibrium point to shift to a shifted first 

3 equilibrium point; and wherein the receiver comprises 

4 a second oscillator circuit; 

5 a second resistor coupled to the second oscillator circuit; 

6 a second chaotic circuit coupled to the second oscillator circuit through the 

7 second resistor; and 

8 a detector coupled to the second oscillator circuit and the second chaotic 

9 circuit; 

1 0 wherein the second oscillator circuit and the second chaotic circuit comprise 

1 1 circuit components selected such that they cause the receiver to synchronize with the 

12 transmitter when the transmitter transmits according to the first equilibrium point; 

13 and 

14 wherein the detector detects whether the receiver is synchronized and, in 

1 5 response to detecting synchronization, generates a signal. 

16 39. The system of claim 38, wherein the transmitter and the receiver each 

1 7 oscillate chaotically about a single-scroll attractor. 

18 40, The system of claim 38, wherein the transmitter and the receiver each 

19 oscillate chaotically about double-scroll attractors. 

20 @jD A chaotic receiver comprising: 

2 1 an input terminal for receiving a chaotically modulated signal; 

22 an oscillating circuit coupled to the input terminal; 

23 a chaotic circuit comprising a capacitor and a negative resistance element, 

24 wherein the chaotic circuit is coupled to the oscillating circuit through a resistor, 

25 wherein the chaotic circuit causes a voltage to oscillate about an equilibrium point 

26 corresponding to a current- voltage characteristic curve of the negative resistance 

27 element; 

28 a synchronizing resistor coupled between the input terminal and the negative 

29 resistance element; and 

30 a comparator, coupled across the synchronizing resistor, wherein the 
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1 comparator generates an output signal when a voltage drop across the synchronizing 

2 resistor reaches a predetermined level; and 

3 wherein the synchronizing resistor has a value that satisfies the relation 

4 Rsync s (l/(2f LC x C,)) 

5 where f LC is the fundamental frequency of the oscillator circuit, and whereas the 

6 capacitance of the capacitor. 

7 42. A chaotic receiver comprising: 

8 an input terminal that receives a modulated chaotic signal; 

9 an oscillator coupled to the input terminal; 

10 a chaotic circuit comprising a capacitor and a negative resistance circuit; 

1 1 a gain control amplifier coupled between the oscillator and the chaotic circuit, 

12 wherein the gain control amplifier amplifies a voltage present at the oscillator before 

1 3 it reaches the chaotic circuit; 

14 a synchronizing resistor coupled between the input terminal and the chaotic 

15 circuit; and 

16 a detection circuit, coupled to the synchronizing resistor, wherein the 

1 7 detection circuit detects periods of synchronization and non-synchronization between 

18 the modulated chaotic signal and the chaotic circuit and generates an output 

19 corresponding to periods of synchronization and non-synchronization. 

20 43. The chaotic receiver of claim 42, wherein the gain control amplifier 

21 provides an amplification of between 2.4 dB to 3 dB. 

22 44. A chaotic communication system comprising: 

23 a transmitter that generates a chaotic carrier signal modulated in accordance 

24 with an information signal; and 

25 a receiving system having an input terminal that receives the chaotic carrier 

26 signal modulated by the transmitter, wherein the receiving system comprises 

27 an oscillator subsystem coupled to the input terminal; 

28 a gain control amplifier coupled to the output of the oscillator subsystem; 

29 a chaotic subsystem coupled to the output of the gain control amplifier; 
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Claim 101:^ 
Canceled. 

Claim 102: 

(Currently Amended) A chaotic transmitting circuit, comprising: 
an oscillator circuit: 

a resistor coupled to the oscillator circuit: 

a chaotic circuit coupled to the oscillator circuit through the resistor, wherein the 
chaotic circuit exhibits a current-voltage characteristic shape having a slope that 
intersects a load line defined bv the resistor and provides an equilibrium point about 
which a voltage oscillates chaotically: and 

a switch coupled to the chaotic circuit, wherein the switch changes^ nonreactive 
resistive value in the chaotic circuit in accordance with an information signal and 
thereby causes the first equilibrium point to shift to a shifted first equilibrium point, [The 
apparatus of claim 25,] 

wherein the switch sets the non-reactive resistive value to one of a plurality of 
uniquely coded vectors within a chaotic operating region which, when received at a 
matched receiver, will generate a corresponding unique code. 

Claims 103-105: 

Canceled. 

Claim 106: 

(Currently Amended) A method of transmitting information, comprising the steps 

of: 

(1) in response to receiving a time-varving N-bit code representing a unit of 
information, selecting a corresponding one of a plurality of 2 N transmitters each of which 
generates a chaotic strange attractor signal that is distinct from others in the plurality of 
2 N transmitters: 
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(2) transmitting through a communications channel the chaotic strange 
attractor signal selected in step (1): [(plus reception method, DEH/CPG) The method of 
claim 103, further comprising the steps of:] 

(3) receiving the chaotic strange attractor signal transmitted in step (2); 

(4) matching the signal received in step (3) to one of a plurality of 2 N receivers 
each of which is matched to a corresponding one of the plurality of 2 N transmitters; and 

(5) on the basis of the receiver matched in step (4), recovering the N-bit code 
received in step (1). 

Claim 107-110: 

Canceled. 

Claim 112: 

(Currently Amended) A system comprising: 

a transmitting system capable of transmitting N bits of information, comprising: 

a plurality of 2 N transmitters each of which generates a chaotic strange 
attractor signal that is distinct from others in the plurality of 2 N transmitters: 

a switch which, in response to receiving a time-varying N-bit code 
representing a unit of information, selects a corresponding one of the rplufalitvrof 
2 N transmitters: and 

a transmission circuit that transmits the selected chaotic strange attractor 
signal across a transmission channel, and [An information transmission system 
comprising a transmitting system according to claim 110 and] 
a receiving system, comprising: [wherein the receiving system comprises:] 

a receiving circuit that receives a time-varying signal comprising a plurality 
of discrete portions of each of a plurality of chaotic strange attractor signals; 

a plurality of 2 N receivers each of which is tuned to one of the 2 N 
transmitters;. 
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a plurality of detectors each of which detects whether a corresponding one 
of the plurality of 2 N receivers has received a matching signal; and 

a switching circuit which, in response to one of the detectors detecting a 
corresponding match, generates an N-bit code representing a transmitted unit of 
information. 

Claims 113-117: 
Canceled. 

Claim 118: 

(Currently Amended) A chaotic receiver comprising: 
an input terminal that receives a modulated chaotic signal: 
an oscillator circuit coupled to the input terminal and driven bv the modulated 
chaotic signal: 

a chaotic circuit comprising an upper slope circuit that implements a first current- 
voltaoe function in an upper quadrant of a current-voltage response plane and a lower 
slope circuit that implements a second current-voltage function in a lower Quadrant of 
the current-voltage response plane, wherein the first and second current-voltage 
functions have a different voltage offset, and wherein the upper and lower slope circuits 
cooperate with the oscillator circuit to generate a local chaotic signal: 

a synchronizing circuit, coupled to the oscillator circuit and the chaotic circuit- 
wherein the synchronizing circuit detects differences between the modulated chaotic 
signal at the input terminal and the local chaotic signal: 

a detector coupled to the synchronizing circuit which detects periods of 
synchronization and non-svnchronization: [The chaotic receiver of claim 116, further 
comprising:] 

a first analog-to-digital converter coupled to the oscillator circuit; 

a second analog-to-digital converter coupled to the upper slope circuit; and 

a third analog-to-digital converter coupled to the lower slope circuit; 
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Claim 120: 

(Currently Amended) A chaotic receiver comprising: 
an input terminal that receives a modulated chaotic signal: 
an oscillator circuit coupled to the input terminal and driven bv the modulated 
chaotic signal: 

a chaotic circuit comprising an upper slope circuit that implements a first current- 
voltage function in an upper guadrant of a current-voltage response plane and a lower 
slope circuit that implements a second current-voltage function in a lower Quadrant of 
the current-voltage response plane, wherein the first and second current-voltage 
functions have a different voltage offset, and wherein the upper and lower slope circuits 
cooperate with the oscillator circuit to generate a local chaotic signal: 

a synchronizing circuit, coupled to the oscillator circuit and the chaotic circuit, 
wherein the synchronizing circuit detects differences between the modulated chaotic 
signal at the input terminal and the local chaotic signal: 

a detector coupled to the synchronizing circuit which detects geriods!)f synchronization 
and non-svnchronization: [The chaotic receiver of claim 116, further comprising:] 

a first filter, coupled between the input terminal and the synchronizing circuit, 
wherein the first filter filters the modulated chaotic signal and produces a filtered 
modulated chaotic signal; 

a second filter, coupled to a first portion of the synchronizing circuit, wherein the 
second filter filters a buffered version of the filtered modulated chaotic signal; and 

a third filter, coupled to a second portion of the synchronizing circuit, wherein the 
third filter filters a signal generated by the chaotic circuit; and 

wherein the detector is coupled to respective outputs of the second and third 

filters. 

Claim 121: 

(Currently Amended) A chaotic receiver comprising: 

an input terminal that receives a modulated chaotic signal: 



